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Abstract  
BACKGROUND: Polysaccharides anchored liposomes play an extremely important role in the fields of antitumor drug, protein and 
gene transmission. Related research is also present abroad.  
OBJECTIVE: To prepare cholesterol succinyl chitosan (CHCS) anchored liposomes, and to investigate the effect of CHCS 
anchored liposomes on the release property in vitro of loading drugs taking epirubicin as a model drug. 
DESIGN, TIME AND SETTING: A study in vitro was performed in the Key Laboratory of Biomedical Materials of Tianjin 
(China) from September 2006 to May 2008. 
MATERIALS: CHCS conjugates were synthesized and their substitution degree of cholesterol moiety was determined by colloidal 
titration method.  
METHODS: Epirubicin-loaded liposomes were prepared using pH gradient method, and then CHCS anchored liposomes with 
epirubicin loading were prepared by incubating method, harvesting the substitution degree of 2.80%, 5.58% and 8.00%. 
MAIN OUTCOME MEASURES: Drug concentration was detected by spectrofluorimeter; Liposomes were characterized by 
transmission electron microscopy; The particle size of liposomes was assayed by submicron particle size analyzer and zeta potential 
technologies; The release behavior of epirubicin from CHCS anchored liposomes in vitro was investigated by dynamic dialysis 
method. 
RESULTS: CHCS anchored liposomes were almost spherical in shape and had a classic shell-core structure. The sizes of CHCS 
anchored liposomes ranged from 245.4 nm to 279.7 nm and the zeta potential values were in the range of +21.09 mV to +25.48 mV. 
Compared to epirubicin-loaded liposomes and chitosan-coated liposomes, CHCS anchored liposomes significantly sustained the 
release of epirubicin in vitro, and the release rate decreased with substitution degree of cholesterol moiety increasing at a range of 
2.80%-5.85%. 
CONCLUSION: CHCS anchored liposomes are more stable than common liposomes and chitosan-coated liposomes, and they can 
significantly sustain the release of loading drug. 
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设计、时间及地点：体外实验, 于 2006-09/2008-05 在天津市生物医学材料重点实验室完成。 
材料：以壳聚糖为原料，合成胆甾醇琥珀酰基壳聚糖，并采用胶体滴定法测定其胆甾醇基取代度。 




结果：胆甾醇琥珀酰基壳聚糖锚定脂质体为规则球状形态，呈现典型的核壳结构，粒径为 245.4~279.7 nm，zeta 电位为 
+21.09 ~ +25.48 mV；和载药脂质体及壳聚糖包衣脂质体相比，CHCS 锚定脂质体能明显延缓表阿霉素的体外释放，在胆甾
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Hydrophobically modified polysaccharides 
Liposomses Polysaccharide anchored liposomes 
Figure 1  Structure of liposomes and polysaccharide an-
thored liposomes 


























胆固醇           
                         
卵磷脂(Lipoid S 100)                
表阿霉素（99%）                   
Sephadex G-50(颗粒大小 50~150μm， 
分离范围 1 000~30 000) 
N-羟基琥珀酰亚胺(NHS)             
其他试剂                          
透析袋(Mw 8 000 ~ 14 400)            
透射电镜(EM400ST)               
荧光分光光度计(Hitachi F-4500)     
亚微米粒度及电位分析仪  
空气振荡器(HZQ-C)   
                  
傅里叶变换红外光谱仪(FTS 3000)     
核磁共振仪(500 MHz)               
探头超声仪(UH-500A)               
减压旋转蒸发仪(FE 500)             
MH-4 型加热磁力搅拌器    
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柱(2 cm×60 cm)[12]，用磷酸盐缓冲溶液(PBS，pH 7.4)
进行洗脱，收集洗脱后的脂质体溶液，按照2.5%的药脂
比(药物质量/磷脂质量)加入表阿霉素，空气振荡器中振

































2   结果 
 
2.1   CHCS取代度的测定   检测取代度结果为2.80%
（CHCS-1）、5.58%（CHCS-2）和8.00%（CHCS-3）。 
2.2   CHCS 锚定脂质体的包封率及粒径和zeta电位的









































表 1  不同脂质体的粒径和 zeta 电位 



















































a: Epirubicin-loaded liposomes b: Cholesterol succinyl chitosan 
anchored liposomes-2 
Figure 2  Transmission electron microscopy images of epirubicin-
loaded liposomes and cholesterol succinyl chitosan an-
chored liposomes-2 
图 2  表阿霉素脂质体和 CHCS-2 描定脂质体的透射电镜照片
100 nm 100 nm
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3  讨论 
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Figure 3  Release in vitro 






PEL: epirubicin-loaded liposomes; CEL: chitosan-coated liposomes; CHEL:
cholesterol succinyl chitosan anchored liposomes  
